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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a clock 
synchronization method and a synchronizing clock generator 
that apply no meaningless and harmful phase correction to a 
generated clock even when the object signal to be 
synchronized has distortion. 

SOLUTION: A received clock is generated by using a counter 
which is reset every time counting a count equivalent for a 2- 
code period, a phase of a received signal is compared with the 
received clock when the count equivalent to one-code period is 
counted after the reset, and increasing/decreasing the count to 
be reset according to the result of the phase comparison 
adjusts the phase of the received clock. Since the phase 
comparison is made for each 2-code period including both 
signal levels without fail, even when the received signal is 
subjected to waveform distortion of changing its duty ratio, the 
effect of the waveform distortion is cancelled, the effect of 
waveform distortion at the phase comparison is not caused so 
as to prevent useless phase correction against the waveform 
distortion. 
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Sm^p-^^'RCK {nRzmn<r>^^ifitL-^±tfii):c 

l^-S>. 40 
[0 0 4 3] njiS. »5$i7P-y^ FCKOJ^RSIi. Sm 
I ^«fi£-r-5^>5^x;iiJ'?5^01 ?5^;^Sfl©1 
/I 6fg(ClSS^t^Tl^*. Sfc. Sdfi-^D Hi, ^ 

•5. 

[0 04 4] my (c*-r«k p ic, ■^nw&moi'r^ —sr 

2[t. A:»3$n;tS«fg^D I ^SJpi'P-^i^FCK^ 

ffll^T-y^>:/'J>^5■'■r■5<!:*lC, T'ly^AmnD I ICS 
a5*Xfc^-fXO^*«:i7P7-<;U^'@!Sl Oi. 7-f 50 
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-/l/^IalSSl 0<oai:^«S2p>>p-;,i? FCK©:5'-f 5>i^ 
T-'^V^t^yO-yZfyayZ^ IF F) lHl»12t. F 
FiaSSl 4 aSlXSfffe6*)liS?n (XOR) [5if§1 4 bA» 

t>/j:u. f Fm^y 2 (Dsatix- Si) ^i^>z^*j> if m^s 

^^>P'>^ FCK0 1 i'Py^^oDPe'jj^X'f -sx 

•>v<iia3«#D I F (S2#K) ^al:'3■r•5x•y->'^^m 

iHlSSi 4t. X->v^^aj<f^D I FSlXSS$^P->^ F 
CKlCStJI?, X.>>Ji^iai(l^D I FlC|5]»flUfcx3- 

P->^R RCK^SSS-fr. §fi^n->i> RCKiiLT 
[0 0 4 5] 7-f;U^lHl8Sl Oli. 3lfi©v7 hU'v;:;^ 
OU'->;^:$'ICTSft«^D I ^mmiPOy{?F CK(D^ 

-i s.>ifx^>y*j>cfr^iimz. -tro-s^^yj^^^ 

U;£:(g^U'-C;U$, m'm{?Uy{?FCK{zm-DXm'di'^ 

t>fs.^T^n'^<Dt!s^i:'4t^iix-tu'en8^-f-D. ^ 

•5. 

[0 0 4 6] :7-r JUiS'lHlSSl 014, ->7 KUv:^ 

UTT. SJft^pyi' FCKicse-3xiis;*m:^$n-5. ^ 

[0 0 4 7];5:i5. 02|Cfcl\T. Xyi^^lttJd^D I 
FX)<,'=5^S.i:/J:oTt^-^>g|J5^l4, ^^©«l?«SUTfc 
y. '1 1* X(4 *0 0* <DJ;r)|c|5|i;M^^-r^^*i 

/\-f U'^^Ui/jrU. '10' X(S '0 1' ©iplcSJS: 

^m^mTptm)m<m-^izii. ^^^<Dmnvm^\^^ 

[0 0 4 8] Sfc, *lli6?BJ^©7'a-^2(*, Sf?^ 

P •> i> F C K 5-S^3-ti-;tJS^S5^;> P -7 i>«:^J5E-r-5 

5eiH]!S2o<h, F Fm^y 2ifii,<DV->yv>c^mn 

SD$, S^iaSS 2 Od>e)©SeS^^P->i'(0:J'-f 5 
>^^T5'>9'-r-5FFB!S2 2i, F F|h1S82 2©^:^ 
X'^^-if>Zf<J >^iS^S DH^y'zi- h'i>P-;/^DC 
KlcSe^XNR Z^^lcS^-(k-r-5x=l-K151S8 2 4 
<t. T'a- KIh18S 2 4 d^e.©ai:'3€. i:'P-;/i>^^l2]Ji8 
1 6i)^^<omBS:iE<7ay^RRCK(ZX3yf-t^F 
Fm^2 6 t^mXXiiV. F FlH]gS2 6roai:^#N R 

z ?5-^ic«^'(t$ti7tx ;u{t-^ Dot LTtb^ $ n 
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[0 0 4 9] T^n- hie1!8 2 4(i, -t^yzfo >^mn S 

lHl!S2 4a, F Fm^2 4 a(Dtiiti.^7'^-\^fayi7 
DC KlcSeoT^y5^-^-SF FIHIS82 4 b. FF|algS2 
4 a <?Dai:^*^P U'<;Umo F F Ie]SS 2 4b (DttS^A^/N 
-r U'~^;K^B^(cai::^*V\-< U'<;Ui:;S:-5liS8l (AN 
D) [il8S2 4 c A»e>/j:-5. 

[0 0 5 0] -e-UT. 7=3-KS!82 4«. 02lC*-r 

cbpic, 1)->zf<J>i^mnsDH^, 10 
D C K led: U , ^^n<Dm^(0\S.l^'P>bJSLZ/'^^(Dl^li 

'f'L'xo-s'^s. >.cfx'i^>zfj >i5^u -y-^yj xfmn 

[0 0 5 1 ] /jrfc; 7=^3-^11188 2 4 oai:^tt. t'^- 
KI11!S.2 4^«|fiE-r-5 F F|g!82 4 a. 2 4 b f? 

^'.R R C KICifciJ. F FlilgS'2 S lZ'^y'^.^ti.^., a? 

IC. 0 3.(±. .*»B^©^gaT?feSi>n>>i>5fefi£|Bl8Sl 20 

[0 0 5 2] .0 3 lc5^-r«fc5lC, i70y^^mmSS ^ 6. 

-fe •> h.mnR- s T t J: ij * ^; > hffl*^-tf p y 7 $ n. 

SSg^? p •:/.^ F C K lc?ao T;ti r> > \-mti^:b 0>bT-y 
tfi. 3, 7, 1 1~ 1.9, •,2.3, 2 7. 3 ^0 -v 3 2 (Olf 

^iw, "i^ti-^timm^ p«y^FCK(^)i^py ^nfsim 

if7^-7^^-^trx^^'<Z>-^mnN3, N7. .Ni l 
~N19. N2 3, N27, N 3 0 ~N 3 2 30 
^"f 5 ^i^^^iagS 3 2 ^:«fiiA.Tl^■5. • 
[0 0 5 3] ^.Py^^^jSJcIlSSl 6«. tJ'-f 5> 

^M^N 3. ..N 1 1 , N19. N 2 7Jcee-p7t^-f£> 
i''-e3l-&±*<y. ^'f 5>^^(f-^N 7. N1 5, N2 3 
Syf'J-fe-;/ hfl^R STIcS£o7ti5'-l'5>>yT2i-&T*t 
•S-t'u-K^'P'V^'DCK (0 4#.^, JUTlE)*) 
fi!t-r-5DCK^^0SS3 4 ;5''r£>i/^t^N 7, N 
2 3 (CSfo^t.^f 5>^^T-3l*.±;5<U, -s^-f =>^f(i^ 

*>T;0^-g.J5KSfS^P'Vi' R R CK*^fiR-r-5R R CK 40 
^fiKlHlSS 3 6 .<!:^<ixTl\-i.. 
[0 0 5 4] /Jfc. tJ'-rS^^H^lCiieofctJ'-l'S^ii/ 
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[0 0 5 5] ^ft. ^n->i>^fiE[3J!Sl 6(i. ^-fS^ 

•^J k. ^'^ S.>ifiM^t^ ^ 1 ~N 1 4(^t\-fn*»;&^7 
^x-f:^T**rBT (JUT rM^fflrelj ^'bt^5) icx<> 
vlntbm^D I F*i7i'5^< :^cs^k-r-5<t7i'7^-f 

ttji^yO>m^J d. ^-f 5>>>'ff-^N 1 6~N 1 9 

(Di^rritj^A^Ti^T^y-vio^rA (iUT.r^:^^rB^j t 

^)l^r>) iZJiyi^tkmimo I F*<7f 7"-^::/ICS:^k■r 
§«!:7^'7^-^ >^<!:«:-57y:/(§^J u ^^fiE-rSfifflit 

[0 0 5 6] {10. m^m^J k, :^^':>>«^J d. 7 

^■-1'5>iJ^TI^7i>7^-f :/<t:;S-S><fc5lC^?tlTU.5. M 

^^T7i'7^-f T't^CU; ^'^^^'d^J d*t7^7^-f 
li^lctt. tS''r5>i>'ff^N 3 Olc?ifo/t:S'-1' 5>^yT• 
7^5^^.7■<!:/J:U; 7 ->:r{i#J uZ)t7i:'7"-< 
iCli. ;S''r5>^'{l#N 3 2|cS£o/t:$'-f 5 >i''T-7 j> 
x-f T'iJSS.U -t-:/ hm^.R S j^±0Si-t^tmz. « 
i#<f^J k. -/C7>(f-^J &; 7 y■:^m^ J u^lv-Tn 

'btfin7i77-^ zrx'&^m-aiz,,' ^'{^>^m^N 2 3- 
icaeo/t^x 5r>^-r7^7^--f :/<!:>& y v ^©^sitx^ 
x>> >;?iant# D .1 F ic?«ofc^-f s >cfxn7.o^'< 

{l-^^fi£|HlS8.4.0 €:^lATt^*. 
[0 0 5 7] C(0.fc5i::tBfiESn/ti>P->^^^lHl8Sl 
6Tli. tJ^rS^i^'m^N 1 5*i;.*^B^(cfc(t*^*J 

^'TS^^-'lZ^aSL.. Cro^'-fS>ii^{l-^N 1 5*^74' 

S-fbU/tlS^JCl*. i^Py>>DCK, R R CKIiiSiti-r 

J;p|C. «}$ft-^J ktfi7^v'-<Zfiir^i'J. ^-i^-^if 
m^N 3 1 lC^L,lMJ-fe-> hd^R STAt^fiEStlS. 

t$'-3 0 h{ii*«^'U7$ti-S<!:±t|::, DCK^fiE 
|H1SS3 4SI/R R C K^J^glHlJSS 6AMJ-fe-> h^+l-SC 
<l:lCj;y, ^'P-;/^7DCK. R C K©affilS3Et«0*^ ' 

[0 0 5 81 m-nmii (n i i ~n 1 4) rticx. 

u/vll^ajm^D I F*i7^x^:^lc^{bL;£:li^lC«. 
^P->i»DCK, R CK©^i^BI4jinTl^■5t)©<!:L 
T. El4 4'-.'i^.$Sfc?lCT^-rJ:plc. y'?>ft-^JdA^ 

7:^7^ y. jsStfcy i <yuvc>tt\-m-\.^-s>^K 

3 O^C^Ll^U•fe•> hll^ R S TA^^fiKStl 
-5. C©y-b > hfi^R ST(^)^-r5>i!^lca£oT, ;b 

't>>-$' 3 o(o:h':p>\-mt)^^V7$ti^tmz. dck 
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a':/t>F CK<D^ ^oyi^ i^tzifmti c t \zfjii>. 

[0 0 5 9] Sfc. '^fSWA (N1 6~N1 9) I*g|CX 

>;5''fi^N3 2(Cl|Ul^y■b•;/h^t■^RSTA<^fi£^t^ 
•5. CCQ'J-fe-> f-m-^R S T(^;$'-f 5 >^'IC?je^T. ;^ 
■^^tJ'a OCOj^j-^JX-fitA^i^UTSn-ixhi^lC. DCK 
^fiKlEl!8 3 4SIXR.R CK^J5£Ih1!8 3 6;&i'J-b-> 10 
^CtlCckU, ^J^O-y^-DCK. R C KOm«*^S2»i' 
n-y^F CK<D^ {PUyC "/^tiir^liX ^Z.t\ZU^, 
[0 0 6 0] — 5^. S.>ifmm^ 1 1 ~N 1 9©l^ 

ti^707-H Zf\Z^KC\^ts.t^^tz.'s%'^\Z\%. |5]t8i5-T- 

Tx^-m^E R R*t7f 7^ x.j/ 

.y hm-^R S T;!><jSiaj$n'St3tfC, x^-^g^ERR 
A<^^Sn-2>. 20 
[0 0 6 1 ] O^U, SlBfS^i^O-;/^^ DC K, RR 
CK (RCK) <!i<DrBllCfi*g-r'n*<^DZtit-&. S5 

K. RRCK(o^^Iffi*^3i^Tt^nl^. 'Si.^vcn.^'u-o-k. 

J: tJ o >> i7 © 1 >> p i7 5i-;t'(:}-Jin-5 J: 5 ic^-fb 
i2lc. HIS (b) icji^-Tckplc, gm«-%lc>t=}UT 
^uvi^'OOK, R R c K©^^£fl;&^jl4aTl^nl^, •Glib 
i:t®*fTO>t 1 f?^S3tH^©X->i;^-f S>i^*t. *3|5 
(O^^^-^Cf^^irn'm^UvCffO 1 i^Uv^P^ltK-f^^ 30 

^Pyi^DCK. R R C K(DX-y>J!S'-f 5>^^*i— StU 
T, fiI*i-r+iId:P:ft'^?n-5Ci:lc«i:-5. 
[0 0 6 2] gff(i^A<Kfl$^*^S(tTl^*il 
^, S5 (c) ic^-rj:pic. ir^TX><t»x->v;Te*§ 
J:tK5«««t)n/ti:f -St. d CITCS^ P 4? D C K , R 
R C K(DmB*^3inTl\-5<!:*iJlfi$n-5/t«), ^CDl?? 

5 >i^(D-rn*<^i;TbSpd etoT, mix 

[0 0 6 3] JU±IiiWUrcJ:plc, *lliSJE.1«.<^xa- 

O^iillft^lt. d©:^C'>:5' 3 0©*C>> ^^glc»•r^l^ 
T^J5£$n-5^'f'5>ii^<i^lCfitoTi'P';/^DCK. 50 



l^ra 2001-333055 
14 

R RCK^£±JS£UTt^•^). -tUT, * -5 3 0 © 'J -b 
1 5©mI^SICT. X-vvl^iaifi^D I F«t(D{afflJ:t«J$: 

Sr-SCtlCJcU, i'Pyi'DCK. RRCK©e*i* 

[0 0 6 4] OSU. S^?^'P->i>FCK(CTift'ltf-S) 
;'J':?>;$' 3 OlCi££^T±^$n.i):S'-r5>>>', t>UTIi 
{/ay^fDCK. R R C KOXy vf^'-f 5>i^t. 

>t=}itll^ (ccT-iiSdfi^D I ^it>:f'j>yLXfji 
<Dtmi&mizm-:i<^'t}>i> 3 0. DCK4fi£0ss3 

4, R R C K*feEEIsl!S3 6©'J-fe-> h (EP-^etB^iE) 

2?gF-^JiiaSSlCl IHl^7r>.i;^)|C$nTt^■i), 
[0 0 6 5] Se^T. *lligflj^©T'3-^'2ICj:+l 

'T 5 ^i^lc^fiE^ P i> (Dfi+B*^p •> ^ $n-5 ic;i 

IE y ii $ n-C U * 5 C t « JSH IC KihT# -5, 

[0 0 6 6] /j:*3. *IISSJ{JHBlC*3t\T> DCK^^S 
SS34, R R C K^^|Hlg§3 6**^P -j/i^^fig^lS. X 
•^v'^iailHliiSl 4X><X-;/>J«iai^|S, e*§J:tiSlHlSS 3 8 

tummnmm, >j -fe hfi^^fiKiags 4 o u -b h 
[0 0 6 7] :$:mmmu. m^mmmmi:l^. ^oy 

i>^fiElHlKl SODU-b-^ h(i-^±fiEliI884 OSLl^ttDm 
Ijil^-r^. mt>. @6lc5^-rJ:e)lc. *IIJ6B$Silcfcl\ 

T«, HI iiJSJB!g©i'P-;/^^fiEiHiffii eizttui^m 
>m^j djSii/y yym^j u©o-r*tiA->*t7'^'-7^-<y 

(D^lZT^^-i Z^i::rj.^mE-tntktiim^J z ^^fiE-r 
■SfiSW (OR) lHl«S4 1«!:, >m-^ J d IC J: y ^ 
■^^^j^-J^ hSn. TyZ^mnJ olzJ:V7y:/t>':?> 
h^ti^7y:^^0>:^0>i$' 4 2t^«ATl^■5. 

[0 0 6 8] :$immmm<D>j±y 
ic. iisfo (Ro) iHiss4 1 »i^fi£t--&effl-rn<tai(g 

2, "BlU-T yZf^Oy^-^y-^ 4 2<0t)0>hMC 

y jr-si' y 7(s^c R$a3:^-r-5J:pic$nTo 

[0 0 6 9] UT. cro y -b hm-^^^Effi 40a 

(i^J z*«7^7^-r:/Tfeyfi^*^'>KfilCud*<^^ 
^ilCiIbTl^;5:l^^l^lCIS, -< = > ii^^t^ N 3 1 ICSf 

-:>iiL-&^^y'^x7<?^^yt.ts.i). fefflrn«iaim^ 



15 . 

1iilCiSLTl\-5ii^lCIS. tS'-f 5>^''{I-^N 3 0 ICSEo 

^■r -5 i p ic iifiK $ nr I ^ -5 . 

[0 0 7 0] t.rc. hffi^^fiElHlSS4 0 a(S, 

^-ffi^ ERR ^^isr* tftic; * o > hfiicud*«« 
mc^^~></x'7'i^'5^^ yttji^^*j7fmcR^^ 

[0 0 7 1 ] C©<fce»IC«fi£Sn>S:*fl«iJg^©7='=J- 
;J^2-rtt. -i^pv/^ DCX, .,R R C Kc7D<i^^iA^jiA/Tt^ 
-5 (7-;/:?'<I^J uAi7'i^-7^-< :/) li-aicii. j y^y 
^7 C» >tS' 4 2 > hffl Cud/><7 •> ^» > h $ 

iS^lciiA > [-mcudtif^'p >ti t> > h 5+1. :^ t7 > 

[0 0 7 2]-e£^T. *limjf5^©7'3-^2 |Cj:n 
1^. §{t«-^D I *^S*.«:§(tTO-5if^lCli, 7-;/^ 

(c) . «SfiiiciSt-sc:<t**;a:i^fe4£). 

*i IE IC J; o Tip ^ TfitB -rn ^ ^ i; $ 1±T u ^ e» <*: O p 

cm 3 liffijf$«] ;^:ic|g 3 HJgJfJSglCOOTUtig-r -5. 
[0 0 7 3] s^HJgJBfficDT'a-tJ^aid:. tici'^mfim 

ZXIB2i!l31SP2 a. 2b*<®ATfcU, 0S«ia»2a. 

jiaagP 2 a S5f P >> F C K SS^IhISS 4 

[0 0 7 4] %ti. "TZi—^ZK-X. SJ/?lt-^S E LlC?i 
oT. :^Oift3ia2 a. 2 bd»6©(g#D 

O. RCK, E R R<£gJKbTai:^-r-g)-bUiJ7^' 6 
P^!iSg|!2a, 2 bl*JT±fi5cS4a-5a-ll{I-^ICS-:?$. 
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•So • ; 

[0 0 7 5] C(DJ:plC^ifi!t$nfc*IISEi?{51^(D7=^=J- 
^ST'li, S^^aSgP2a. 2 b;5^ SlN|c»iS>>P 
FCKW^I^i'P-yi^fc'Ifr^Tfcd^DO. RCKSr^fiS 
f ilteSgll2 a. 2 b*i^fi£-r*^#*jSl:S 

iRL/Tffll\-5C<l:lC<i:U. P ^ F C K©¥ffl»B 

*fiiTiil*iJiiE€^T 5 C <!: ;!)«T# -5. 

[0 0 7 6] -5-01^11. SSfi?P-:/t> FCKC01 ^Sfl* 

^P-;/^ F C K^fflO;^^-^^.*!^ 2fg©ffig«^||JIT 

[0 0 7 7] //fc. 2|s|IJSJIJMT(i, MSgP 2a, 2 b 
[|llE(Dffi^;5:^B^]' • 

[Ell ] mi SIJEJB^O7=a-^o±i*«^0T«) 
20-5. 

[02] ■?=l-^(0&g|J<^ii!i#?&a-rtJ^<f * 

[0 3] i>P->i>^;SE18SO«j5£€:^-r:/P v^'Sf 

[0 4] : p y.i'^kiiiKcpsiif^^s-r^w 5 ^i?'^ 

[0 5] ms^r.i(\'&um&w^\^t^r^m'!^^m.-ru 
W|B|-e««.A- Si: ■•.:* 

[0 6] ig2||JSfi5l^lcfett-Si7Py^^fiEia8S^jZ3 
30 0D4SEE<£S-r:/P •;/;>0-r^-5. 

[0 7] ^zn.mmm(05'^—sr<D±'^^m'^mx^ 

[0 8] ^B^a3SS^^a-riSB^0T$)-5. 

[0 9] ''&.%^m<Dm\'f^m.-tmR^xibi,. 

[01 0] ?itS5^g©Fo^ii,#.4g-rijtB^0T-«-5. 
2, 3"'7^3-:$^. 2 a-m 1 iaasij. 2b-m2^aa 

BU. 4. 1 8. 2 0. 2 6 :"SiElHl"!S, 6 -tUi>^. 

8-«J»$!|?a!8P„ 1 0 ••:7-f;U^'0!S, 1.2. 22 ••:7 
40. 'JyZ^yn^yy (FF) HISS, 1 4 • X-y vtSiaSHIIIS. 

1 6-i7P->i7^^IH]SS, 2 4-'-5='=l- KHIK. 30-- 
:^C?>:$'. 3 2 -^-f $>iy^^|s]SS,. 3 4-DCKSfe 
^IslSS. 3 6 - R R CK±fi£|E]!S. 3 8-fitmtl3ilB] 

4 0. 4 0 a -tj-ty hmn&^m», 41-ifis 

fP (OR) ESS, 4 2 -7yZf^'^>t>0>^ 
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